Abstract -In this study, both macro-and micro-nutrients of a total of 18 regional fruits were analyzed in order to launch a new and reliable food composition database (FCDB) of Turkish food composition, TürKomp. The new high quality analytical data were compared with some well-known FCDBs datasets. The new data produced in TürKomp is expected to be an invaluable source that would be used in dietary programmes and nutrition surveys in Turkey.
Introduction
Turkey has a very rich plant flora due to 3 different vegetation areas (Irano-Turanien, Mediterranean and EuroSiberian) where it is situated. There are about 12,000 plant species reported to be growing in Turkey as an effect of geomorphological and climate variability. About 4,000 of them are endemic. Plant biodiversity in Turkey represents the characteristics of a continent rather than a country [1] . Agriculture plays an important role in the economy of a country. Fruits and fruit products constitute one of the major items exported by Turkey. According to the 2013 annual report of the Turkish Statistics Institute (TUIK), approximately 18 Mt fruits have been produced in Turkey [2] . Fruit is a good source of watersoluble fiber, which is beneficial to health [3] . Fruits have an
Corresponding author: lokergul@gmail.com important role in healthy nutrition with their high contents of K, vitamin C, and carotenoids. Apple (Malus domestica), pear (Pyrus communis), medlar (Mespilus germanica), quince (Cydonia oblonga), loquat (Eriobotrya japonica) and peach (P. persica), plum (Prunus domestica), apricot and wild apricots (Prunus armeniaca), cherries (P. avium) and sour cherries (P. cerasus), cornel (Cornus officinalis), oleaster (Eleagnus angustifolia) are the staple fruits produced and consumed in Turkey [4] . According to TBSA 2010 results, daily consumption of fresh fruits (except citrus fruits) was 51.5% in total population. In pregnancy and lactation period these values were recorded as 60.0% and 51.2% respectively [5] . In pregnancy and lactation period these values were recorded as 60.0% and 51.2% respectively.
The national food composition databases (FCDBs) are important resources for agricultural practices, food trade and public health. A comprehensive FCDB should include a range of food items, which cover as many foods as possible in the diet of a population. In exporting countries, such as Turkey, the importance of food trade is an important factor to be considered in food prioritisation. Efforts should be made to include the foods that have economic importance in the national FCDBs [6] .
In Turkey, it had not been possible to establish a FCDB until recently. The project, Determination of National Food Composition and Formation of a Widely Available and Sustainable System, was funded by The Scientific and Technological Research Council of Turkey (TUBITAK), The Public Research Grant Committee (KAMAG) of Support Program for Research Projects of Public Institutions (TARAL 1007). The Turkish FCDB, TürKomp, was launched on 9 April 2014 as being the first food composition database of Turkey. A sustainable, original and traceable system has been used for data production. TürKomp contains approximately 63,000 analytical data for more than 500 foods covering 100 core nutrients. As it was the first food composition database in Turkey, special consideration was given to include staple fresh foods that are most important to the agricultural economy and public nutrition [7] . As a strategic plan, it endeavoured to cover as many fruit varieties as possible in TürKomp. Approximately 100 raw and processed fruit items were included in the database. To the best of our knowledge, there has been, until now, no analytical study on the nutrient content of fruits produced in Turkey using a nationally representative and systematically designed approach. This study aims to fill this gap in literature through the presentation of the nutrient composition of core fresh fruits produced in Turkey. It also provides detailed information about the comprehensive food composition techniques used for the data production with a focus on the variations of nutrient composition within geographic regions.
Materials and methods

Selection of fruits and nutrients
The recommended FCDB methods in the literature were used in this study for the prioritization of nutrients and the selection of foods [6, [8] [9] [10] [11] [12] . Researchers officially asked related organisations (e.g. Ministry of Agriculture) and Universities in Turkey to suggest nutrients and fruits that were required to be included in TürKomp. The prioritisation of fruits took into consideration these recommendations and other criteria such as; the lack of nutrient data, the economic importance of fruit, fruit biodiversity, and the frequent consumption of the fruit and marketing potential. The nutrient determination was prioritised on the basis of inclusion of relevant data in the national FCDBs and the most relevant components to be analyzed for fruits [5, 9] . A total of 18 fruits (stone fruits and pome/core fruits) were included in this paper. Their macro and micronutrient levels were determined (tables I-VIII). Lan-guaL thesaurus (http://www.langual.org) was used as index food description.
Sampling and sample preparation
The fresh fruit samples used in this study were collected from at least 3 different vegetation regions in Turkey. The vegetation regions were selected based on the production rates of each fruit. Sampling protocols were generated for each fruit liaising with fruit experts. The samples were collected according to the protocols from the vegetation areas shown in table IX. Samples were collected at the optimum-harvesting seasons (table IX) between the years of 2009-12 (n = 2). A minimum of 1.5 kg fruit was sampled from each location (the total amount of the region composite = 4.5 kg). The minimum number of samples in every single region composite was 6. The minimum number of samples in each country specific composite was 18. The vegetation regions in Turkey are presented in figure 1 and an example on the sampling plan of peach (Prunus persica cv. J.H. Hale) is given in figure 2 .
Samples were transferred to the central laboratory in cooling boxes. Each fruit sample was prepared according to 'validated sample preparation procedures' generated by the fruit experts. Samples were prepared for laboratory analysis in appropriate laboratory conditions. Fresh samples were directly processed upon arrival to the laboratory in order to prevent nutrient oxidation. First, the samples were gently cleaned with a paper towel in order to remove the dirt, afterwards the inedible parts were removed. Only the edible parts of the samples (with skin) were added to the composite (table IX) . Each sample was cut into approximately 1 cm pieces. Samples were immediately combined and homogenized within a stainless steel food processor to generate a composite sample for each region. Then, the composite sample was dispensed into subsamples for analyses. Polyethylene sample jars wrapped with aluminium foil were used for subsample distribution and storage. The samples were stored at -18
• C until analysis. Prior to storage, water content of the samples was analysed.
Composition analysis
Detailed quality control was applied for all analyses: method validation (MV), proficiency tests (PT) attendances, analyses of commercially available standard reference materials (SRM) and testing in-house reference materials. At the beginning of the study the technical staff of the partner laboratories attended training programs on analytical MV procedures and method uncertainty (MU) calculations. The Standard Operation Procedures (SOP) were generated for each analysis method. The laboratories set up and validated the analytical methods, calculated MUs and reported data. The analyses were repeated twice. During the project, data producers participated in routine PTs. In addition, inter-laboratory checks were carried out. In order to assure and improve the data quality an internal auditing group was established. Each laboratory was monitored on-site for several criteria (e.g. condition of instruments, consumables and calibrations). The analysis data were verified on laboratory notebooks, quality control graphics, and analysis forms. The documentation was controlled on instrument analysis printouts, MV and MU reports, retention samples and PT results. All analyses were performed in the edible portion of 100 g food. Energy was calculated using general Atwater factors. The energy calculation factors of protein, total fat, carbohydrate, sugar alcohols (sorbitol, mannitol, xylitol) and total dietary fiber were 4, 9, 4, 2.4, and 2.0 kcal.g −1 , respectively. Carbohydrate (available) was determined 'by difference' method [6, 15, 16] . The water content of foods were determined by calculating the water content from the loss of weight due to drying process in air-oven under a specific temperature [17] [18] [19] . Ash was determined by using ash-oven at 550±25
• C and weighing the dry mineral residue [20, 21] . The total protein was determined by 'Kjeldahl digestion' method and 6.25 was the conversion factor [18, 25, 26] . The total fat content was determined by Soxhlet and lipid conversion factor was 0.800 [27] [28] [29] . The total dietary fibre level was calculated by enzymatic-gravimetric analysis using MES/TRIS buffer solution [30, 31] . Individual sugars were measured by HPLC systems with refractive index (RI) [32, 33] . Minerals were determined by inductively coupled plasma optical emission spectroscopy (ICP-OES) [34] . The vitamins were measured with HPLC system by using various extraction methods [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] . Vitamin C includes both L-ascorbic acid Ldehydroascorbic acid. Niacin is reported as mcg that was not including tryptophan. Vitamin A active components; retinol and β-carotene were analysed by chromatographic methods. Vitamin A activity was then calculated as retinol equivalent activity (REA), using the following relationship:
where all variables are expressed as µg 100 g −1 edible portion (EP).
Results and discussion
The findings of this study were categorised according to fruit groups such as stone fruits and pome fruits. The data produced in TürKomp were compared with data published in key national food composition databases (FCDBs of Denmark, UK and USA). The comparison of the range of data (min-max) produced in TürKomp for each fruit group and reported in other FCDBs is shown in table X. These databases were selected for comparison as they provide analytical data derived from laboratory analysis, as in TürKomp. The aim of this comparison was to capture any unforeseen errors in data production or unexpected differences in nutrient composition of fruits produced in Turkey. However, no significant difference was found between the food composition of fruits in TürKomp and other national FCTBs. It was seen that vitamin C data was slightly inconsistent among the FCTBs and TürKomp. This might be due to the sensitive nature of vitamin C, that gradually decreases following the harvest. Therefore, in food composition studies the rapid analysis of vitamin C concentration has paramount importance.
In the selected FCDBs, water-soluble fibers, insoluble fibers and individual sugars were not available for all fruit varieties. Data users can use the data available in TürKomp in place of the missing values. In TürKomp, cherries were sampled from 7 different agricultural regions (BS, A, NE, Med, Ms, MN, ME). There are various types of cherries growing in Turkey of which the red sweet cherry has the most economic importance. Laurel cherry (Prunus lauracerasus) and Cornelian cherry (Cornus mas) species are mainly harvested from the wild, perceived as traditional medicines by the locals in Turkey and reported to be rich in antioxidants [48] . Therefore, these varieties were also selected in TürKomp in order to provide more food composition data on these regional varieties. Although its production is new in Turkey, avocado (Persea americana) was also selected in TürKomp due to its marketing potential, since it had recently become more popular in the country.
Cultivars, genetics, growing conditions, and geographical origin are the main factors that influence vitamin composition in fruits. Particularly, vitamin C content in foods depends on [13, 14] : FE: iron, total; P: phosphorus; CA: calcium; MG: magnesium; K: potassium; NA: sodium; ZN: zinc; VITC: vitamin C; THIA: thiamin, vitamin B-1; RIBF: riboflavin, vitamin B-2; NIA: niacin, preformed; VITB6: vitamin B-6, total; VITA: vitamin A; CARTB: beta-carotene.
genotypic variation, climatic conditions, intensity of light during growing, and postharvest handling [49] . As expected we have found significant regional variations in vitamin C values mainly in Cornelian cherry, quince (Cydonia oblonga), apple 'Fuji', and sour cherry 'Kütahya' variations (standard deviations: 5.23, 5.0, 4.80 and 2.98 g 100 g −1 , respectively). Same internal (genetic, etc.) and external (geographic conditions, etc.) factors affect biosynthetic pathway of pigments such as carotenoids and chlorophylls [50] . Therefore, comparison of beta-carotene in various regions, two to four fold differences were found in plums European plum group 'Stanley', Cornelian cherry, green almond, and quince 'Eşme'.
Agricultural regional data production is a useful approach for national FCDBs in order to get detailed information about the differences between the agricultural areas. This is because mean values and variations provide an overall composite of information about the food which can be used for various purposes such as agricultural policies. Food composition data produced over successive years can indicate trends in the food availability of the country that would inevitably inform national policies to safeguard agricultural production. The FCDBs may also support appropriate crop diversification policies to improve both agricultural income and production of nutritionally desirable foods, and estimate the need for important national food policies based on national food production 426 G quality [51] . Hence, national agricultural policies on fruit production in Turkey would benefit from successive data updates in TürKomp over the coming years as well as including more extensive varieties of fruits.
Conclusion
In this study, a FCDB, TürKomp, was established based on the analysis of a combination of both the micro and macronutrients of 18 core fruits widely consumed in Turkey. This is the first study developing a national FCDB in Turkey. A nationally represented database was needed in Turkey for various areas (e.g. public nutrition, agriculture and food trade). Authors believe this high standard FCDB expanded with systematic future updates may fill an important gap in food and nutrition research. -229  105-116  95-176  100-120  108-178  197-200  160-203  450-485  370  n  3  6  3  6  3  6  3  6  3 n = Number of data (as for TürKomp; it is the number of data produced for each regional sample). EuroFIR/INFOODS component tagnames [13, 14] : PROT: protein; FIBT/FIBTG: fibre, total dietary; FE: iron, total; CA: calcium; MG: magnesium; K: potassium; VITC: vitamin C; THIA: thiamin, vitamin B-1; RIBF: riboflavin, vitamin B-2; NIA: niacin, preformed; VITB6: vitamin B-6, total; CARTB: beta-carotene.
